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Art Unit: 2879 

DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1 and 2 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Barthelmes et al. (5,001 ,395) (of record). 

Regarding claim 1, Barthelmes discloses a high pressure lamp comprising a 
quartz glass bulb, a conductive element which is airtightly sealed at a sealing portion of 
the quartz glass bulb, and a pair of electrodes, each electrode of the pair being 
disposed in a quartz glass bulb so as to be opposite the other and each electrode being 
connected to the conductive element, wherein a part of each electrode is sealed at a 
sealing portion so as to generate a contacting portion formed by the part of each of the 
electrodes and the quartz glass bulb (column 3, lines 3-20). The table in column 3 
shows a power rating of 35 W, a length of the electrode from the pinch seal to the edge 
of the foil of 1 .7 mm, and an electrode diameter of 0.25 mm. 

The contacting portion length, where the contacting portion is defined as 
terminating inside and beyond the edge of a foil, is the sum of k and the length of the 
electrode between the edge of the foil and the termination of the electrode portion 
overlapping with the foil, which will be referred to as / Q . The figures show /q as being 
less than half the length of / E , though the figures are not necessarily to scale. 
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Using only the known length k (1.7 mm), the relationship between the electrode 
dimensions and the supplied power fits into the claimed equations. 1 .7 mm is less than 
200/(PxD) (which equals 22.6 mm) and greater than 0.8/(D 2 x tc) (which equals 1.59). 

In order for the total contacting portion length to fit within the claimed ranges, the 
sum of / E and unknown length /q must be less than or equal to 22.6 mm. This means /q 
may be as long as (22.6 mm -1 .7 mm) 20.9 mm, or more than 12 times the length of / E . 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the length of the electrode portion / Q overlapping the foil to be less 
than 20.9 mm and less than the length of the electrode portion k in order to minimize 
the resistance of the electrode. 

Regarding claim 2, the conductive element comprises molybdenum foils (column 
3, line 12). 

3. Claims 3, 4, 6-1 1 , 1 5, 1 6, 1 9 and 22 are rejected under 35 U.S.C. 1 03(a) as 
being unpatentable over Barthelmes et al. (5,001,395) (of record) in view of Honda et al. 
(6,249,086) (of record). 

Barthelmes discloses a high pressure lamp comprising a quartz glass bulb, a 
conductive element which is airtightly sealed at a sealing portion of the quartz glass 
bulb, and a pair of electrodes, each electrode of the pair being disposed in a quartz 
glass bulb so as to be opposite the other and each electrode being connected to the 
conductive element, wherein a part of each electrode is sealed at a sealing portion so 
as to generate a contacting portion formed by the part of each of the electrodes and the 
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quartz glass bulb and where the contacting portion terminates inside and beyond the 
edge of a foil (column 3, lines 3-20). 

Barthelmes lacks an electrode surface roughness at the end portion of 5 |im or 
less. However, Barthelmes recognizes the need for a lamp with a long life (column 1 , 
line 57). 

Regarding claims 3, 6, 9-11 and 19, Honda teaches the polishing of the electrode 
contacting portion to reduce the blackening of the quartz glass bulb and thereby 
increase the premium life of the lamp. Honda teaches a lamp with an electrode with a 
maximum surface roughness of 5 or less (column 16, line 65). The surface 
roughness that Honda teaches falls within the claimed ranges of 3 jim or less, 1 or 
less, and 0.5 jim or less. Honda also teaches the use of electrolytic polishing to yield an 
electrode with the desired surface roughness. 

Regarding claim 4, Honda discloses a surface roughness at the contacting 
portion, but does not disclose the surface roughness to be between 2 and 3 |im. 
However, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to make a contacting portion with a surface roughness of between 2 and 3 ^m, 
since it has been held that where the general conditions of a claim are disclosed in the 
prior art, discovering the optimum or workable ranges involves only routine skill in the 
art. In re Alter, 105 USPQ 233. 

Therefore regarding claims 3, 4, 6-1 1, 19 and 25 it would have been obvious to 
one of ordinary skill in the art at the time of the invention to modify Barthelmes' 
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electrode with one with a specified surface roughness via electrolytic polishing in order 
to increase the longevity of the lamp, as taught by Honda. 

Regarding claim 7, Barthelmes discloses the conductive element to comprise 
molybdenum foils (column 3, line 12). 

Regarding claim 8, Barthelmes discloses dimensions for a lamp having a power 
supply of 1 50 W in the table in column 3. The length of the tubes (1 1 and 1 2) is 4.8 mm, 
the length of the electrode portion extending from the pinch seal to the edge of the foil is 
4.3 mm. Therefore the length of the electrode portion extending into the discharge 
space and covered by the tube is 0.5 mm. For the dimensions to fit within the claimed 
range, a length of the contacting portion must be between 1 mm (150/150) and 1 .5 mm 
(150/100) from the end of the electrode. Therefore the extra portion of the electrode 
from the end of the tube inside the discharge space to the end of the electrode must be 
between .5 mm (1 mm - .5 mm) and 1 mm (1.5 mm - .5 mm). 

Barthelmes fails to disclose the distance from the end of the tube inside the 
discharge space to the end of the electrode. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to make electrodes whose lengths were such that the portion of the electrode 
from the end of the tube inside the discharge space to the end of the electrode was 
between .5 mm and 1 mm, since it has been held that where the general conditions of a 
claim are disclosed in the prior art, discovering the optimum or workable ranges 
involves only routine skill in the art. In re Alter, 105 USPQ 233. 
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Therefore regarding claim 8, it would have been obvious to one of ordinary skill in 
the art at the time of the invention to modify the lamp of Barthelmes to have an 
electrode portion from the end of the tube inside the discharge space to the end of the 
electrode of between .5 mm and 1 mm, in order to minimize the resistance of the 
electrode shaft while also maintaining a sufficient distance between the electrode tip 
and the pinch seal, as it has been held to be within the skill of an ordinary practitioner to 
find the optimum range. 

Barthelmes discloses a high pressure lamp comprising a fill of a noble gas, 
mercury and a mixture of metal halides (halogens) but is silent on the specific amounts 
of the fill components. 

Honda teaches a fill comprising 80 torr of an inert gas (column 17, line 45), which 
is within the claimed range of 6 kPa or more. Honda also teaches a halogen content 
within the range of 0.1x10" 3 to 2x1 0" 3 mol/cc, the lower end of which is equivalent to the 
claimed value of 10" 2 |imol/mm 3 . 

Therefore regarding claims 15 and 16 it would have been obvious to one of 
ordinary skill in the art at the time of the invention to modify Barthelmes' lamp to have 
the specified inert gas vapor pressure and the halogen gas amount taught by Honda in 
order to have a long-lived lamp compatible with the electrode structure. 

Regarding claim 22, the contacting portion of Barthelmes is formed by a part of 
each electrode of the pair of electrodes and the quartz glass bulb. 
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4. Claims 14, 17 and 21 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Barthelmes et al. (5,001 ,395) (of record) in view of Honda et al. (6,249,086) (of 
record) as applied to claims 3, 4, 6-1 1 , 1 5, 1 6, 1 9 and 22 above, and further in view of 
Takeuti et al. (6,211,616) (of record). 

Barthelmes discloses a high pressure lamp with all the limitations discussed 
above, but lacks an electrode surface roughness at the end portion of 5 urn or less. 

Honda teaches a high pressure lamp with electrodes with a given surface 
roughness as discussed above. 

While Barthelmes teaches a fill of a noble gas, mercury and a mixture of metal 
halides, he is silent on the specific amounts of the fill components. 

Takeuti teaches a mercury fill of 0.12 to 0.35 mg/mm 3 , which corresponds with 
the claimed amount, in order to have a long-lived lamp (column 3, line 1). 

Therefore regarding claim 14, it would have been obvious to one of ordinary skill 
in the art at the time of the invention to modify Barthelmes' high pressure lamp with 
electrodes with the surface roughness taught by Honda and further with a mercury fill of 
0.12 to 0.3 mg/mm 3 as taught by Takeuti in order to increase the lamp life. 

Regarding claim 17, Honda and Barthelmes lack a tungsten electrode comprising 
potassium oxide. It is well known in the art that halide lamps often encounter tube 
blackening. 

Honda teaches a lamp with electrodes formed from "genuine tungsten or 
tungsten containing sub-components," but is silent on what the sub-components might 
be (column 5, line 42). 
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Takeuti teaches the use of tungsten electrodes that contain potassium oxide, but 
no more than 12 ppm (column 3, line 10) in order to prevent tube blackening. The 
combination of the fill components and electrode content achieve a long-lived lamp 
(column 3, line 1). 

Therefore regarding claim 17 it would have been obvious to one of ordinary skill 
in the art at the time of the invention to modify the high pressure lamp of Barthelmes 
with an electrode surface roughness as taught by Honda and further with a potassium 
oxide containing tungsten electrodes as taught by Takeuti in order to increase the life of 
the lamp and prevent blackening of the tube. 

Regarding claim 21 , both Barthelmes and Honda disclose lamps with facing 
electrodes separated by a distance, but neither explicitly discloses the length of the 
distance. 

Takeuti teaches that it is well known in the art to provide electrodes in halide 
lamps at a distance of 1 .0 to 2.0 mm from each other (column 2, lines 23-24) and 
additionally teaches the spark gap distance of his own invention to be within the claimed 
range (column 4, line 65). 

Therefore regarding claim 21 , it would have been obvious to one of ordinary skill 
in the art at the time of the invention to modify Barthelmes' lamp with an electrode 
surface roughness as taught by Honda in order to increase the life of the lamp and 
prevent blackening of the tube and to modify it further with a spark gap distance as 
taught by Takeuti as Takeuti has taught it to be well known in the art. 
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5. Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Barthelmes et al. (5,001 ,395) (of record) in view of Honda et al. (6,249,086) (of record) 
as applied to claims 3, 4, 6-1 1 , 15, 16, 19 and 22 above, and further in view of Genz 
(5,635,796) (of record). 

Barthelmes discloses a high pressure lamp with all the limitations discussed 
above, but lacks an electrode surface roughness at the end portion of 5 \im or less. 

Honda teaches a high pressure lamp with electrodes with a given surface 
roughness as discussed above. 

Neither Barthelmes nor Honda teach a lamp with a bulb wall load of 0.8 W/mm 2 
or more. However, Barthelmes teaches the need for a lamp with an increased lifetime 
(column 1, line 57). 

Genz teaches the use of a high pressure lamp with a combination of 
characteristics that result in a longer lamp life, including a wall load between 40 and 85 
W/cm 2 , which is equivalent to the claimed amount of 0.8 W/mm 2 or more. 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
of the invention to modify the high pressure lamp of Barthelmes with an electrode 
surface roughness as taught by Honda and further with a wall load of 0.8 W/mm 2 or 
more as taught by Genz in order to increase the life of the lamp. 

6. Claim 20 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Barthelmes et al. (5,001 ,395) (of record) in view of Sugitani et al. (6,271 ,628) (of 
record). 
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Barthelmes discloses a high pressure discharge lamp with a mercury fill and all 
the limitations discussed above, but lacks disclosure of the length of the electrode from 
the edge of the pinch seal to its end overlapping the foil. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the length of the electrode portion / Q overlapping the foil to be less 
than 20.9 mm and less than the length of the electrode portion k in order to minimize 
the resistance of the electrode. 

Barthelmes further lacks explicit disclosure of the internal pressure of the lamp. 

Sugitani teaches the well-established method of increasing the pressure of a 
lamp in order to prevent arcing (column 1 , lines 28-30), which is a well-known problem 
in the art, and specifically teaches an internal pressure of 1 10 atm (column 7, line 67), 
which is equal to 1 1 MPa, which is within the claimed range of 8MPa or more. 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
of the invention to modify Barthelmes' high pressure lamp to have an appropriate 
electrode portion length in contact with the foil in order to minimize resistance of the 
electrode, and to further modify it to have an internal pressure of 8MPa or more in order 
to prevent arcing, as taught by Sugitani. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Sharlene Leurig whose telephone number is (571) 272- 
2455. The examiner can normally be reached on Monday through Friday, 8:30am- 
5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nimesh Patel can be reached on (571 ) 272-2457. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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